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/W* — * =c — >- ^ n h ^7 7 ^ — (GPC) -C 3£ £> £> ttS # ^ * ft * 
(Mw/Mn)^ 1.0~1.5 T?feS 0 
15 X-P-Y (I) 

[_hiB^(i){e:*5VN-c, x &j;rj* y mm. mm, mm, i, ^-o^n^^ 

7^y^^^^l^I^u, p ©j^t^^MH x t Y as^UT 

20 V>£ 0 ] 

-M^fUP^^uv^^te, ^i^:J3J;tm§5f ifc 3-20 o^V7^y^f> 

25 ^S^^M^^^-a-^(A)^tp^W7^^a^M^©#^TT% TIB CD 

So 

[IS 1] TIB-^^a^-e^^^^attS-a^^-i/^^CQ^M^i^ 
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CHA=C(R)-Q-Y I (II) 

(_kfB5£(ii)*, Y'temm.fi&n. ^m, m> ^n^©5*>^j&<fc 

[IS 2] xfi/yjsi^^t 3~20 <DjrU7ji/frZ>mt£1riZ>'J>t3:<Z:h l 
lOtV7-fy(D)S: n HI (n tt 1 ±©S^C)^M^-a"f 5XS^ 0 . 

(D)<DiIX»ll^ii5I^o ) 

[H3] fl5*as*ii ( 

X-P-Y (I) 

2f<£>ry — /V7;V3^^I ; Vpn^ % stfyn^ix, 

T/P5/^*^©m 13,14 ^55^tm^^^bfcK;T^y^;^^/VT^7, 

T5A S^^/l'TSA i^txfcVKT^A S^^vVT^A i^x^n^iX/VT=;A 
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^/VS/y/W)T^A N>N-fc*:*(hy3^,w>y,v)T5A N,N-tf * (t-zf*f-;V*J* 
^jV*/]);v)T%;%f<D N / N-^!J/ViJ|7Vl;'f^, T^h\ 7^ 

5 ^>7a % ~t>y/K ^/w^T^Kft^oteoasf-g-^rSs y^Kx/i^*^— k 

io /K7^~K ^vs^/v.x/p:7^*-K p-h/i^^^/KTV^— }^ hyy^vw<:/ 

S ; TA^/u^aiE ;Ty— /l^^^-S ;«^l;^;WKS;jKy^7^KS ; 
W-M, PSr-a-tf^UTte, ^f;P7*^7^y, ^ 

^vw/ft;*:^ a ^t^^/p^^a v^^/V/ft;*^ a i;xf/v^7^/ > y 

i£f?^ n§if , 3>7^^M^-f-s^^^-e^§ o y femm, mm, ™ 
^<D?t>'pt£<k*> i nm<D7tm*t;m~tz>m-v%>z>o y ib-c^itna x tm 

mm®: 3-10 o a-$-u7j^fabm&thz>'Pte<Th 1 mfc&m-rzmmw. 

1.0-1.5 (Df&ffl&Cfc^ £?£L<te 1.0-1.4 <Dt5ffl}CfeS 0 fcfcU #3£-t"5S£ 
5tfe^^LT*^PJOM**WIM'l4^y^-i/^>-^5t(xm2{e:*3{tS 
n-l)Ufc#^ W^i^«(Mw/Mn)liIf 1.3 ^Ti&So 

^^K<^M^^Wtl'l4^y^"^'^ 7 'i'>'^*5V , 'Tx X£ Ytf^EfclU — "T?foo 
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i%m%z 3-20 <d *-3-uy>jir'mm%stfW f &fe, a-^-^^m^n 
^yyntvy© i3 C nmr ^^h/p&aimu mm^^/^m^mm 

(19.5— 21.7ppm) \z.m S t-^o h^-TTKOiXV^^MlJftErrli*, 
*5»tS rr h9>TTKteffiSi-**«:©lf— ^ (19.5-20.2 ppm)<Z>&t&iK&4b 
<D mm ^ mr h^TFKft m -f^—? (20.2-21.7 ppm) Of* ^ 
I(rr)/{I(rr)+I(mr)+I(mm)} (I f± NMR tejattS-ttbJetb^ag^flDflf^ 

^?J»t£$tmhl£tt)b, I(rr):I(mr):I(mm)=l:2:l N [rr]=0.25 KlSEVHKfcjfc 
5.*ISK©P5*i» , g'|6ttaKy7 p c2br^»!:S3V>Ttt, [rr]fi, 0.25-1.0 ©ft 

(^MUtt^^V^^ ([rr]>0.80) fc£ s 20.0—20.1 ppm rrrr algf (eft ^ -f 

& % [rrrr]$ClJ;9, ©35 ^>^^Mm^Wm'f-^t^m^ 0 ^ 

&isl'i?*Mm&&&&iStl5 0 Z.<Dm&, [ir]<Dm&. EPE :i3j;t)* EPP <£>ig 
1^ (E,P ^^n^tb^y-r— ^(D^-f-U^, ^nhr^J|itflrt*i- 0 ).H:ft*i-5 

m 4-5 &^&M^te^(A)£:LTte, *W«AfcJ:oTtiJ«*tt 
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2-78687 ^^m^m^^ZiXY^Xof^^^yfm-B^mT^ 

twx%, mi%mfcfcmmm<Dmmbvx'&btiz> 0 

TVl^/V-T/l^ — 17 A if <D ^ T/WS ~ 17 <M & *fo {CJSL & 7K „ 7k {*7k 

15 *«*X*fb*&R&£*S:fr«fe. 

17 A, hy^-ntVWT/^^t^A, by-O^/^TA-^^, hy^^/UT^—? 

a. hy^^/^T/i^^A&if^hy n-T/w=3r/vr/v5:— ^Ajhy-ry^otvv 
20 t/v^i7a, hy-ry^^T/^^«7i», i>y sec-^/wT/t^^A, by 2-^ 

^^Ajhy^^^^r/^^^A, hyhy/vT^^^A^ifcthyry— ;vtjv*~ 

25 ^T^$^^hy^y^w-yvT/^-!7A^^(DhyT^<7-— /i^r/^^!7A^^ 
M^-rsrt^T^s^, rjT/k©* -eta, hyr/p-^r/vT/^^^A, hy^nr 
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^bthZ, ^frb<D4mM<Df&ft\^^X\*. tuf5<D#gg 2003-40953 

\z.^m&fott<D&mmt£<®.mxt*z>o 

■xa i &z<D)mmxmMvtc&, ^giijsttig 3 ^mm-r^t^xox 

[XH 1] TIS-^^CI^T^^^ttSattS^^'^-i/^^Q^M^-^ 
-T5X© 0 

CHA=C(R)-Q-Y f (II) 

T/l^V-^, 2 ffiCOmmXfoV, A ZSXTf- R 

UtfcJS R Q £SV^^LTgS»J&UTV^t>£V\ ) 
[Ig 2] 31^1/^*3,];^ m%L 3~20 <D^l^>rVa>ib^m£4>&<^ 1 
S(D^-i/^V(D)^r n HI (n it 1 ^±Oit)iil^t5Ig 0 

[X©3] ftflili, 

xmi ^^v^T^ffi^n^. — ^^(ii)^*3{tsY'^^^, ait^ guts m. 
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v-ytad^ tfyn^v^ 7M/^r^!fet*©l 13,14 J^5n5if fcK*^^^^ 
g;T^/g;^/VT5A N-^^/KT^A N-^n^V/KT^A N- 
^/g&T^K. i?^f;i/7^^ i^tatf/KT^A ifffA'T 

sa ^^p^^vt^, ^y^7^/, tf^y^A ^/i-*y A^if© 

^^^/vr^y^^/v^ai^/VT^yjfc^oTy— ;V7^/I*tft7/i'^;w7 
y— ;v7^;s, ;N / N-tf^(byy^/wy^)T^y. NfN-br^ay^/wy 
aOt^a N,N-tf^(t-^^/v^y^7Viyy7^)T5:/^(^ is^N-v^y/i'g^x^ 

T5K> -f^h\ 7^^!)A, ~hy/K ^/wafc^TSKfcif 
10 ^fSf^^ff ^ tf-A'XA''?**— K hV^sisjrvtfl/x^ya-^—h, y^=-^ 

K hy^y^'^/^^<^^V^/V'7^-^~b > p-^n/l^O-fef:/ 

*7-r a ^/v^;*:^ a ^^vi^;*.;7^a v^^^/i^;*.;^ a i/^/v^ 

20 f ©*7s7^yI;*^7^y^^KI;*^7^y7;;V7^KI^ jUL**:^^!* 

=-^m, &tcn 2 as q itmmmm^Wc i~2o ©tis 
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[CH 2 ]n= — — ~ (III) 

[J-IB^(III)^ „ n ft 1—15 OIE(DSicSr^i-o ] 

— JttSl (II)U1*5 5 A &£Tf R 14 „ TKif li=fctegmS£^bTV>-Ob 

v^t^J;v\ £©£5fci?#&»iffct-#3£<0*^rau T5£ (iv)£fcte(iv')-e^ 
H H 



(IV) 



dvo 

[±IBS:(iv)*3J;^(iv')f >p i~io oit^uftftDtlt y fcSr 

-^UTV^ 0 q J4 0~10 (DmWcX% 0 (D^^f^^E-y^n^-W^^T'feSo ] 
HU 2 ^*5V^Tffill ^ftS^*]^* 3~20 <D a-*U-7^bVXfe, 
fc°l/^ N l-^f^ 2-/7^, l-^i/X^ ^f/Wl-^f^, l-^F"fe^ 4-7<^ 

f 

;M-^yry % 3_^f;wi-^yTy, 1-^7^ i-fty, i-Kfty, i-^h 
l-^^ih^-fe^^ l-^^-fc:/, l-^a-fc^&^cp^sjf Jl^-^: 3 
~20 Oittil^**:W:^tt5K© a-tl^7-fy;^P^yf^ ^a^/jy, 
/jVOsijV*.^, 5-*3-/V-2-;jVi$;V*l/, Th^PWr-tl/* 2-^)V 1,4,5,8- 
^^y-l,2,3,4,4a,5,8,8a-^^tKn^7^lx^^o^mM^^:3~20(D^ 
ftX-wr^itilt, ^mm^-^C 3~20 ©tV7^ViUts fcTc^^n^^ 

=-Mk&<&), Wx-texf-ui/^ o-^tW^i/>\ m-t^-^^u^, p-^/v- 

4-7^=/^^^, a-^TVV^U'V&i? Zfob (D*U7 J ^(D fi- 
ll 
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So 

fc*5, _hlBo^iit&(-r^^^, X© 1. II 2, Ig 1 &)i[R#c;:<z>jil!i#T- 

1 — *- 2 1 +> 3 (a) 

1-^2 — l--ln— ^ 3 (b) 

t>%,n=i -efc*u*\ mmm^m^xm^m^mmn^^-o^m^m^ 
mAisftfcmmffi^m&tfv*i'7jisi!)m&x%, n=k(k & 2 &>±<Dmm) 
kvtcm&te, nm^\^nK.xm^m<Dmm^^^(k-i)m(D'wm^m7!)m 
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^(V)xmt>^M 0 

X-PE-PP-Y (V) 

io [iSoO'F.x *3£tj* y -r?fe«9 N PE te/tfy^i/^sgiu pp 

JLU2 M&frS— HI @ o^-w^v^^^M-e^ffi-r^i/^vCD)^^ 

X-PE-EPR-Y (VI) 

[^(vij'Kx *3j:tJ? y ^(i)<7)^mKm — XM, pe «7Ky^^i/^, 
EPR {^^^W^/^y^nfcV^M^ftr^^^i-. ] 

x.it*mwmmmMffl i K&y^xfe. m7k&M%a& : &&mi^ Y';Me 3 sio- 
mmm^m^^xm^hti^^^m^mm^tvxMi^mKi-t, 

-?xis*l/ s -7*1/, -<ls?^ s Hr99*y^ K7*#>\ 'XT 

mt£k*(Dm%)3nt%ik7km ;->^n-o-^v N v-^n^i*-^ ^/i^^n^:^ 
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5 jfiH-5»£-* il^texm l *3£tf xm 2^&5l&fm^ 

$>K^!9> 10-"- 1 #P£U<te: 10-™— lO-^Mc&SJ^&i-effi 
10— 500,000 N 0*U<^ 50—100,000 £=£5 V^HSo 

w.mm±mm<Dmwi¥' 11-315109 ^-^^^iBm^tvfci^tt^^So 

15 Igllt 5iS-20~50°C, $f ^U<^0~25 c CT-e> 1— 300 3K #?3;L<te 
20-200 #^M£^5w£Ki£oT3^£i2r5r£/$s-e£:5 0 

*fcX^ 2 JC^V^H, SIS-20- 75t> ^*b<»-10~50 £ CTt?> 1—600 

0*b<« s-iso frmmzTtTm&ZLjfc&mftZo is 2 i^tf-s^ 

iiSSffi~100kg/cm2. 0*b<(*Sffi-5Okg/cm2 ©^#Tt*fc!)> 

17 



WO 2005/021601 PCT/JP2004/012792 

m^xtfxftT*ft5ZLth*smx*tb2>o mn, o~8oo°c, 1 #a>e> 24 mm<D& 

NMR(FT; 270 MHz:iH; 67.5 MHz:«C), DSC X ifU M. GPC ^^V^T*^ 

[UlifeM l] 

10 ^55>^S^e^b7c|^^ffi 500mL ©^IRJS^I-Wl'^^ 250mL, 
^^/l-T/^y^f-^T/^=^AJl^m^^ 7.95 mmol ^ALfc G 
Me 3 SiO-(CH 2 ) 9 CH=CH 2 £ 20.9 mg (0.0862 mmol) hsU^mW. tVXlJUK. 

T—V-r—hlf-f-V^fvVV 69.8 mg (^^-/V^—^/V^tf, 0.0795 
15 mmol)<Dh^^^m^n^, 25X1X 5 ^S^-frfc^ „ KJt^m^tOX: 

xMm. 50 L/h) £^Lft^kSJ&?g^£^^1i:T*?a&fc < , 
Me 3 SiO-(CH 2 )9CH=CH 2 % 113.3 mg (0.4673 mmol) M^V^?& ^LT^D 

-S-^lh^, Jx/&^£4>*<DJ£m£-g-ir 600mL <Z>^*/— /V* }^ALt^!J 
^-%^*^ai^, mmfc£<9tf})^-*®®.Vtc 0 ^y-v-Sr 80^,10 H# 
^T^ff^'Mbfc^. m&ftZ 0.317g#fc„ 1 mmol Sfc^fi 

■B^ttf* 2.65 g, m^ffcOfi*¥^#^*(Mw) 10,280, 
25 ttm^f m9t=$- * (Mn) it {2 1.08 s DSC (^5^1^- fi 
143.0 °C-?feofc 0 *fc> *H NMR *^f^HFT, 270 MHz, in 

C 2 D 2 C1 4 , at 120 V,)fcjd WC* 3.64 ppm#igjCOH SOSfctKO^l^Sfc: 

W: 2:681 -efc«9. GPC ia5t¥^I^^I(Mn)^ 9,560 -C&5r££fcfcH2rT 
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1 *<D#V^—^htcV2l®(D^mm$mA£tiX\^ZZb7!}$&i}>Zio 13 CNMR 
X^fb^CFT, 67.5 MHz, in C 2 D 2 C1 4 , at 120 °C)^*5V^-C«. 62.9 ppm \ZL 

. W±^.^(D^y^y^;vm, 4V zff-^m fcft m 1rZ> 22.5-24.0 ppm^fc 9 —^ 
5 &£X$n-7'W/l>mfc&m-fZ>t°~ ^(14 ppm#3£)^(5^A/irmtb^^ofci 0 




10 ^ # Kl M Life: 1*3 iSM* 500mL <Dtf9xm&J&&fcW\'^> 250mL, 
^^^r/^/=3e-^^T/^=^Ai^-?m^-e 10.1 mmol ^Abfc 0 
^SrO°Cfcf^*PLfc^ fc s (Me 3 Si) 2 N-(CH 2 ) 9 -CH=CH 2 3r 33.3 mg(0.106 
mmol) h/W^v^E^ bVXM x-fro Z.Z.lC?-#~t7 fc*.x [N-(3-t-^^/W^ 

iJi/yfyvui^y^y/vtnT^yt-hjf^^^A^ayK 88.5 

15 mg (S^fvl/ztw-^/vtrg'i^ 0.101 mmol)©b/Vcn^^^ (lOmL)^P^., 
O^T' 120 &m&.)&£lt1t 0 Zz(T>'&, flfJE^nflx^C^SE* 100L/h)3r 
^JCK*©Ji6d>6>!*#3&^ 0°C-C 120 #BJSJt&<*1ir;fc«, ^»fcrw©#r*&«: 
^ihU 50 L/h)SrifcU«;*sfcKJtS*«Sr3fia**ciaje>fc.i: 

Me 3 SiO-(CH 2 ) 9 CH=CH 2 £ 126.3 mg(0.521 mmol) h^^BWblsX 

#f?Jk3K RJS&Sr^ft^tfn&Sr&i? 600mL <D*#;~ A>*? fcS AUTstfy 
*^»Wm$*^«ia»cJ;»)^y^— SrlalflRUfe, ^y^— S: 80^,10 B# 
M"T*«JBEffc*LfcfK fi^Sr 0.254g#fc o ?~9~*7J* 1 mmol Sfc!3(Dl 
1.59 g XhitCo £fc> r©^yv-© iH NMR ;*^M"(FT, 270 
25 MHz, in C 2 D 2 CU, at 120 0 C){C*3V^T. 3 ppm NH 3 C1 Stf>«<2^ 

^ V^£K:*B ^ t5^n-F^-^^, 3.64 ppm ttafifc OH S^HI^O^^ 
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i. 

TIB — ^t^,(l)xm^ti, y;w-?— ^gy^ov^77^- (GPC)t? 
5 tfc&tl5^fi^^(Mw/Mn)^ 1.0—1.5 -t?fcS-tSr#m^i-SM*« 

X-P-Y (I) 

[iiiB^wtei^T. x ^octtF y mm, ttt, mm, m, 

2. 

p ^-f-u^^mmm. 3-20 ^i/^^fc5i}ms^^< 

3. 

20 is 3 *nn~rz>z.bKZ:oxmbtiz>m &<Dmmm 1 ^fc&m 2 js^ib 
« <^ 3c ^ # t g '14 y ^- 1^ 74 is o 

CHA=C(R)-Q-Y' (II) 

25 (-LIBS*: (ii)^ Y'tt^^, mm, mm, m, ^^^<Do^p^<t 

^imm(D7zm&^m^%mxm,Qteuw±m*^L>x^xhz:^ 

21 



WO 2005/021601 PCT/JP2004/012792 

[It 2] ^u^^XX^mm^k 3-20 (Ojr\s74lsfrt>mUfhZ>'pt£<k\> 1 

(D)©* as ) 

[X©3] ftflUlSo 
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